12 United States Patent

Jones, Jr. et al.

US011142903B1

(10) Patent No.:

45) Date of Patent:

US 11,142,903 B1
Oct. 12, 2021

(54) PROTECTIVE ENCLOSURE FOR INTERIOR
AND EXTERIOR SPACES

(56)

References Cited

(71)

(72)

(73)

(%)

(21)
(22)

(60)

(1)

(52)

(58)

Applicant: NetTalon Security Systems, Inc.,

Inventors:

Assignee:

Notice:

Fredericksburg, VA (US)

Donald R. Jones, Jr., New Canton, VA

(US); Len R. Christensen, Florence,

OR (US)

NETTALON SECURITY SYSTEMS,

INC., Fredericksburg, VA (US)

Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35

U.S.C. 1534(b) by 0 days.

Appl. No.: 17/160,051

Filed:

Related U.S. Application Data

Jan. 27, 2021

Provisional application No. 63/039,450, filed on Jun.

15, 2020.

Int. CIL.

E04B 1/344
EO04H 9/14
EO04H 9/06

U.S. CL
CPC

CPC ...

(2006.01)
(2006.01)
(2006.01)

E04B 1/3445 (2013.01); EO04H 9/06

(2013.01); E04H 9/14 (2013.01)
Field of Classification Search

EO4B 1/34357; EO4B 1/3445;

FE048 1/3442 FEO04H
EO4H 9/10; EO4H

EO4B 1/344;

9/04; EO4H 9/06;
0/14; F41H 5/14;

F41H 5/24

See application file for complete search history.

U.S. PATENT DOCUMENTS

3,984,949 A * 10/1976 Wahlquist ............. E04B 1/3445
52/70
6,874,284 Bl1* 4/2005 Hayward .............. EO4H 1/1261
52/220.2
7.934,444 B2* 5/2011 Carberry ........coco....... FA1H 5/24
89/36.02
2003/0051825 Al* 3/2003 Toepel ...ooooovvvvvinnnnnnn. G21F 3/04
160/135
2007/0012168 Al* 1/2007 Weatherwax ............. FA1H 5/06
89/36.04
2009/0090475 Al* 4/2009 Raniere ................. E04B 2/7431
160/351
2010/0192493 Al* 82010 Nakai ................ E04B 2/7448
52/239

(Continued)

Primary Examiner — Christine T Cajilig
(74) Attorney, Agent, or Firm — Scott E. Gilbert

(57) ABSTRACT

Disclosed herein 1s a protective enclosure deployable within
an interior space such as a school classroom or an office, or
an exterior space. The deployable protective enclosure 1s to
protect multiple occupants against projectiles such as flying
or falling debris resulting from a natural disaster such as a
tornado, hurricane or earthquake, or rounds fired. Occupants
may be corralled mto the protective enclosure and be
protected against projectiles. The protective enclosure com-
prises three or more articulated partitions comprising bal-
listic maternials or high-impact resistant materials. The pro-
tective enclosure may be atlixed to one wall or two walls at
a corner of a classroom, oflice or other space. The articulated
partitions may be readily and rapidly secured 1n a protective
configuration, forming a triangular, square or other polygo-
nal enclosure. When not in use, the partitions may be folded
and stowed against the walls.

20 Claims, 16 Drawing Sheets

e B0

S e =




US 11,142,903 B1

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS

2014/0174284 Al1* 6/2014 Peters ......cooooovvvnnneen, FA1H 1/00
89/36.02

2015/0315776 Al1* 11/2015 Duncan .................... AO01K 3/00
52/66

2019/0353465 Al1* 11/2019 Muth ....................... FA1H 5/24
2020/0248990 Al* 8/2020 Larson ...........ccoeeeenn, F41H 5/04

* cited by examiner



US 11,142,903 B1
i

Sheet 1 of 16

Oct. 12, 2021

U.S. Patent

-

1

A L EF AT

1

-
I
: ﬂ
L
[
-
n
e
| ]
] +*
! o L
+
A ,
]
-
]
[ ]
+
-
L
L
-
.
a
-
- T
[}
-l
L
L T o T O T o -, ot O I -]
T’
w
e
+
L
1 L]
‘ﬂilx " €
o
o d
T
- | ]
.
-
L
T
L L/ LY
]
.
L] L]

L)
. 1.__ﬁ.-‘.i.—..-‘..—..—..-—‘..—.‘..—-‘.i-i-.i.—..-‘.iiﬁi‘.i.—.i.—.i.—.i axr
d
- . b
r -
-
+
- -

s il md rarw

. L
K
d
-
L
+
r -

d 7 dwd

F
L I S N o IO S N O N S N B S B BN

wt

1

1

1

[ 4 3}

L Y

Fig. 1a



]

US 11,142,903 B1

L

Sheet 2 of 16

+

Ta4 s rF £+ 5 FFFCFFE LT a

Oct. 12, 2021
1

U.S. Patent

+ F # & T 44§ &4 4+ 7

i

P P P P, s N I - O, SR
ko w kd e @ A w kAo

+ T F TS T

aFf=F FfF -2 FFITEF R AT

- + F + 4 F # I

1

LB BN NN BN R LR R LN RSN SR EENN,

+ .

dt ety e ' [

 ?

17

]

-, o
F A & Fr B A F Fr AL F 4 A F F$ L T A EF g p g mr g P | A A FSE AN K AFFa

L B N N R R LN RN RN LB RSN EE BN LB SR B ERENEEEEEEN;:

i,

+ F £ FF

e s

R

L

L

Fig. 10



US 11,142,903 B1

Sheet 3 of 16

Oct. 12, 2021

U.S. Patent

100

H..-i.—.ﬁ.-ii.-ii.—.-—..—-i

f+ ~F F¥FA AT FET

Yt

L
F + & 4 LS FFLTF
[
.
-
L4
T
o
o
~
- +
- r
- ]
] [ ]
T L/
+ + -
- r + o+
+ - + -
- T ]
] L]
+ w F A+ Fd A FFTA TS
. r + -
L}
T
L L +
&+
- ,
L
2
- -
" p
[ ] -+
v -
h ]
T’
-
r
L
, -

L
L] L - |
- a
-+
o "
o
[
o
-

i.‘l—.iin-.iiii.-riill_.

Joir doh

-
] T 3 .
y - + 1o > m_——-_-__-_—__i m_-__—_‘_‘_- 4 T
+ i’ﬂl..lﬂbdlﬂ}q
-+ L I ) ’ . r
-
'l - o
-
L
-,
F ] - = - L]
] +

d
+
-
+
r
[ *
[
+
- £

e o S O oo oo S o o e o )

#

+ *
-

»» 1

L.. e e e i ke e e e e il e s e o e e ke e il i

¥

-+

11

A
\
“

S

g -]



US 11,142,903 B1

Sheet 4 of 16

Oct. 12, 2021

U.S. Patent

1

€
F
= . w®ff f{f A 8- aar-aapap "

4 '« 3 —————.1 r . r »

!
L

Ay T

LN P F

n ] "o 3 A r
.—.- .—.- L L] L

-

- . ) J
- ] 1 3 *
i LJT a2 s a s a.mpa s amEaEErErErq
] +I
+ - -
n
u [ - ] + T
r - - .

r

1

Frxrrrrrora-unupn

F v d d o d ddd

L

4
L
+F 4 FFF R pEE S E S g
i

+

R EEE T AN AR A R E R R R E R R R R R Y AN A R R R R R N ]




‘‘‘‘‘‘‘‘‘‘‘‘‘‘

§“‘ .. ‘ ...... ‘ ...... i
1111111111 _._.._.-_L._..rl.-.—.._.._._. -r.__.-..—.-_._..—.—1_.-.-_._-.—.._.._._..1.-._._-.—..—.-_._.._..-.-.1_-r-_._.._.-.-.—.-r-_._..—.._._-.-.—.._n_.-.__—
L]
r

Z00

!‘ NNaNINNe
WANNNNNNNNN,

\“Q‘Q‘ﬁ!ﬂ.

T
-
£

104

US 11,142,903 Bl

§§
[ T 77717777

f T LL L AL

LA

NININNINIIeN

NS AN N AN AN
R

NS AN AU SN N NN N
‘ﬁ““““‘

ﬁgfﬁﬁfgf“
D N A A A A A S A
d.,,., ."“‘,‘_’g‘"

Sheet 5 of 16

£03

--------

¢¢¢¢¢¢¢¢¢

Oct. 12, 2021

S SN NS
ﬂé
“""","“

U.S. Patent

Fig. £



310

L)
A T+ T &~
H +y !
A
+
L - - - R N - - - - .—.-—lllliii L N T o .
.1-—. r.
.
r "ﬂ.!_i.a
A
-
4 .
] ﬂ

US 11,142,903 B1

Sheet 6 of 16

Oct. 12, 2021

U.S. Patent

T r T T ErT ~AE N

L/

]
* 4 4w L] L] L O
" p . a prargwras

4 4
r Ty v orrrTuramranruahbhuvdborie T 1 nerear R Rrr LT

- 1,

= A

4 " B L_.._.
+

&

L

= m & T v -rrFors ras s === =a

-

L

]



P ad oy ARy F A d Al ES e T d dd r 7 hmr F A d A r A o F ¥ 5 s rrr s drr kTt

A+ v+ Fd +F 4

US 11,142,903 B1

e SO

¢
o r o m = = PR o E N F L poE A, L f S L == § N 2= R f ffo S F LT AN S F [ N r o poa

Sheet 7 of 16

Oct. 12, 2021

b

Al F F &+ + + 414

* = & A dddF A A d FF bl kA kA Y A Akl kb d ] F kY P AT Ay

U.S. Patent

:



US 11,142,903 B1

Sheet 8 of 16

Oct. 12, 2021

U.S. Patent

e GO

*
) = a

m L e FF AT ..1.1.—..'._-.'._..-..—.‘-!.—..-.‘.‘.__.'._.._. N .rii.mlli.—..—.mili.—..—.‘ml.—..—. J-l.—.

L N S I I L L L L L R N L L L N R RO N R

L L]
T.
+
E
[}
L] L]
L [}

)

+ v d i

LR B

Elf!lﬁ" s

F T A R R e B T T A I T T A A T I M R I I R

LI -_.-..1._-.-_.-.- -_.-..-..1-.-.1.-..-..—..—.-_-.--—..—..—.-_.-.-.

I"""‘l"'

l1.1.-1-11.1.1;-11._-.11-1-_.1nll-_.1.1.1._-1.l.1.1-1l1.-..1--.-..1L-

.1.—...--..1-

Fig. 40

N SO S

e, L K o o, N - P, L P

Q’.

_r._._t

e Ay rndd

SRR iebutrin | siiainpiniiriniomininioh sininiel: whaniiel . L
, i -
W




US 11,142,903 B1

Sheet 9 of 16

Oct. 12, 2021

U.S. Patent

-
-
o
- L
iiiiiiiiiiiiiiiiiii

L) - .
r L L)'
- - -
. -
. +. r L
iiii.1.1.1-1.1.1-1.1.Ii.'.1.1-1.1-'.'.1.1.Ii.1.1-1.1.I.1.1.1-1.1.1-1.1.Ii.1.1-1.1.I.1.1.1-1iiiiiiiiiiiiiiiiiiiiiii

iii.‘ii.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1iiiiiiiiiiiii.1.1.1iiiiiiiiiiiiiiiiiiiiii

r +
-+ -
.
+
-
-+ +
L
.

i.‘iiiiiii.1.1.1iiiiiiiiiiiiii.1.1.1.1.1.1.1iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

.1
.
- .1.1-1.1  F £ F
oo el

L N N N N N N . N R

iiiiiiiiii

iiiiiiiiiiiii

u-III_t

iiiiiiiiiiiiiiiiiiiiiiiiii

.!! i

.

Lo ]

+ ¥ £ F 5 5 FF
F F F F FFF T

,
F F £ F F £ F F ¥ FFFP

L N L B N N B O N N N L

-

LN BB EEBEBESBEBEEBEBEEBEEEEN

+
+
- * F £ FFEEF

LI B B B B ]

4 4 4 54 55 FF

+ 4

iiii*i.m____.m_.m_i*iii_._

+ ¥ F F FFFF .1.1-1.1

-

.

.

L

-

+ ¥ £ F F £ F F FFFFEFFESTT

L

+ £ F F £ FFFEEFFEFF

+

-
* F FFEFEESES

iiiiiiiiiii

‘,‘“““"i
i DN T ST U N U U L

-
+ ¥ £ F FFFFESFFESTFESTFESFESFESFESFESFERRT

~ig. 5D



US 11,142,903 B1

Sheet 10 of 16

Oct. 12, 2021

U.S. Patent

L T F r R gy A4 58§ A A AL EEALE

" A W A 8 s S AS S B F S E S E S E S S SSS A ML AL s 8 B B § EE SRS ERPREP
’ L

+ + + +FF

1

_.___..-..__:.1 F A
. A
. A
+* i ﬁ
T 0 “w.lt.
Y .
e m_.i
¥ ,
. S
A b
4& “ o [
- ,
£ Fy
o )

md nawT

- lnivinininiinioioiol |
1
"

.1.11.11.1.1.1.-..1.1‘-‘-.- ai.-..-..-.l.—_.-..-..-.l1-1

n L
Fr ¥y rrrrras s 8NN

L

I

L

g

Fig. ba



U.S. Patent Oct. 12, 2021 Sheet 11 of 16 US 11,142,903 B1

00

Fig. b



US 11,142,903 B1

Sheet 12 of 16

Oct. 12, 2021

U.S. Patent

¢ FF T+

# F F - F S 7 F F FOFF0

LY

N

+ d F F A F F kA T T A A AT A A AT FT Y+ F Y TS F AT+ A FFEAF S P 4+ A Y+ A S S A F A Y ST Fd YT

n L 4
3
b
+. +,
iii-iiiii r - - - -

ra

LY A A w wrd Fowowd gk

.
-
N
L |
Illl..
i
7 59
+ E_ ¥ S L
- J
-
- |
*
-
.
L}
O
-_n_.. iﬂtill d +_” -
A -
-+
A 9
‘.J-
[ J
+ T

- .
- -

*
g
LI NN B L]
.
#
i
* a h
*
I
-
"
-7 -
"]
A ¥ - -
- ]
]
L
o I L
) -
+ -
- -
&+
] '] +
F + Fee ] L] L L -
I RN NN AN NN R N E RN N RN Nl NN NN i

W
A
L ]
+
.__.1 T
;

d g a wramdwegddrorar

[~ +
= -
o
-
L
-
+

L -
[N RN N RN LB L RN BB N ESEEBEBEERBENEBEERBNEEBEEENEERNEBEEREBEEREEREBERBEREBEEENRESENEERERBLINEESIENLENN,.




U.S. Patent Oct. 12, 2021 Sheet 13 of 16 US 11,142,903 B1

a0/

Fig. 83



U.S. Patent

L

i |
= ks s s sl ww rasEa 0
+ih1+i‘|-l

n L, aomoE n
+ .t - LA

moJ o4 oa -
L B B SN B BN DR U I L U B L N U Y

T ERER I
= - |

.
.
.
.
"
"
.
.
.
.
i
.
.
.
"
"
.
i -
[
"
.
.
.
.
"
. .
.
.
[
"
.
.
.
[
"
.
.
.
[
[
.
.
.
.
.
.
.
.
[
-
-
Y
LA Eoale-air '™ 't
R

Lol om ko2

%

Ak

1

-
1+ 4 4 k% + 445k
Lo

LU L LI LIS P L D L D L N I L O N N N |

LI ] L

= W E R LYWW EET}IWETLLELE

LIRS N B S I B I S S I I B S O B L I
. =

Oct. 12, 2021

i = = = =

Sheet 14 of 16 US 11,142,903 B1

. 800

d hh A+ h L hh A h ok ok ok A ALk och ALk ok b -

%7 e T Tl ATl R ri T ATYTYT YT ATLEYTER AT R FNTYE AT ARETEY AR ETTY A TAh T T el sd vk by ik by

= %%
- -

F 1. 0 + 4 &

Y
d 44 b dds b

EIEE R T T e e e e N I N T T N i e T e I e B T e i I T o T B L T i i
T S B S B O T

= - .
- w14

LR LI T
L s s nrssdrasss s """ 8 T
Lo ook h T+ A AT % kAT 4+ k4 +

2 s mdl W E N R W N E AL A N ERTI *
RN TR T ]

L T |

LI I IR N I I I I I B I O L I
e EEoER

N R S N N NN NN N N e e e

-I.-i-il'Iiiiihiiil\.iiiidiiii‘\.‘li
- -
4+

LI L N I

I e N T e I

L]
4 &2 p B r a2 g B L E E jg § +

wr Frkrh WMok
MFmn e srsrsoran

.
: ,:ff
, £ 2
b
: 7
: & .
5 3/
: .
A ; -ﬁ.up.._..u‘_ A £
o . .
3 : :
LS " *
: o o : Tk
: : :
. + . L]
Ly e ,
4

e
EN
£

L L
4+ b kb -

Fig. 8B



S. Patent ct. 12, 2021 Sheet 15 of 16 S 11,142,903 B1

. B0O

824 (e ’ =

t..-

AN
” &w W R e e P e
s ..--.1.-1. q.-,-.-.---.q.--.q.-.-. n T RE W M T H )
ma.#«mm :I"!"!‘T'!""!' H o2& I T T T T R N O T O R O

M

[ ]
* 4 1 iq'r-l--i‘l'--I--il‘i‘ll'l‘iF!-!--'l'-i‘ll+i‘|'-'a-'l‘-iql-'-iq“i!l‘l-il'-i‘a'r!-lll‘l-il‘i-‘l

+
-
-
FN N
l‘
ad

<
Jr!-iil!--i‘rl-l--l‘r!-iil!--lil+i+l--l-i+l--i-ll!-i‘r'rii‘rl-ii-lll--i‘a!-

+‘|'|+i‘|'r-l--i‘a'--l-il“li\+i1"¢i!“‘|\+i4 + Fo= &4 8 & 44 1+ &bk
= e s edlww - w i i= = n il w ndd l -I.-I.--.--I.--.-I.ll-l.

-

o Bk Ak P oA

g.’ A A

I.i-i--l-illiih-l.il-i--i-l. iirill-I.-iIl'I-i'Il--il-“-l.ill-ilrii-l-l.il---ill.‘l. A r ok bk LA ow '-l'Itilr-i-ril-rilnti-‘l‘l‘li
F LI

l+i‘|+iil+i‘|\-+i‘*++ih+lil -I-. m-
%44 0
= rdi® "W AETTE LT SaA R
+ & b i

.
O L LR
I -i-i-l.-l--i‘a\.iili.ii-li.ii-l.-l-‘
l'.l-‘all--inl-'li"a‘l
iil-l-i-i'riii'ri-i‘n.-l-i
b -
e

- -
Ll - = n
“1- i'h i“-l-"i ] i"-l."l -

L

- = a =
. r

d & & w ok h ok

L]
!iili‘i‘l'r'l‘i

1.---.-,-.-.-...-.-.-.-.-.1. l.ql..a.q o h R L s
m‘-im M‘_‘_'_" .it‘ltﬂ‘+.q+‘|‘+‘+“|‘ :1-““*‘\‘1-"‘*‘1-‘1-‘*‘ "l-h‘ilt‘ ‘-'ini41+ii1‘+i1!+il¥‘|*l+i1* -

™ “'1-‘.".--‘.“l‘“1‘.1“‘I'l'i‘lI‘l"ill.‘l'il‘l‘iil‘l‘i‘l'r'l‘ill.ii‘l

1]

[ ]

"

1]

L]

1]

A

[ ]

13 .

kS L]

'y ¥ .

+ b

: -

£ -

+ £ 3
2’ ;

I
Tl
O Vi
i‘ L9
LA ] * A
1:;} ;
t ]
i%
1k
tE
LY

L9

9 O
o O

- I3 2N 3O NG W

b e e e i o

Fig. 8¢



0 ..l...“...'

. o Ll i il ]
mw "l-...l..l-. 2

E

US 11,142,903 B1

113

3
&
— {3}
-~
&
&
—
'
P
b
i
)
—
2 J
Q AR
) o
] i
g Hm\\
1 g
.t. -
S @ 210,
-
P
5 S
YA . ﬂ )
| "”xl ............................................
;"”g”g

AWM NR RN 6

ﬁu
%ﬂ!ﬂ

ATV VAR L A
WAL VA VLY VA VLA WY

IVAVANA VA VA VA VA VA VA VWA
S A-AANANAAD .

U.S. Patent

ig.



US 11,142,903 Bl

1

PROTECTIVE ENCLOSURE FOR INTERIOR
AND EXTERIOR SPACES

CROSS-REFERENCE TO PRIORITY
APPLICATION

This U.S. Patent Applications claims the benefit of U.S.
Provisional Application 63/039,450, filed on 15 Jun. 2020.

BACKGROUND

In the event of a natural disaster such as a tornado,
hurricane or earthquake, falling and flying debris may injure
occupants sequestered or trapped within a classroom, mul-
tipurpose room, a room ol a domicile, an oflice or 1n an
outdoor environment. Similarly, when an active shooter
threat looms, the fact 1s that 1n most building structures
today, the interior rooms are all defined by soft walls. This
includes wall board or drywall, which are easily penetrated
by all small arms fire and other projectiles, putting victims

sheltering in those rooms at life risk.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a. Perspective view of an embodiment of a four-
sided protective enclosure in a partially deployed configu-
ration and atlixed to interior or exterior walls at a corner,
according to some embodiments of the disclosure.

FIG. 1b. Perspective view of an alternative embodiment
of the four-sided protective enclosure shown 1n FIG. 1a 1n a
partially deployed configuration, according to some embodi-
ments of the disclosure.

FIG. 1c. Perspective view of a fully deployed configura-
tion of the four-sided protective enclosure shown 1n FIG. 1a,
according to some embodiments of the disclosure.

FI1G. 1d. Perspective view of a stowed configuration of the
protective enclosure shown 1n FIG. 1a or 1¢, according to
some embodiments of the disclosure.

FI1G. 2. Perspective view of a stand-alone embodiment of
a Tour-sided protective enclosure where the protective enclo-
sure 1s detached from interior or exterior walls, according to
some embodiments of the disclosure.

FIG. 3a. Perspective view of an embodiment of a four-
sided protective enclosure 1n a fully deployed configuration
alhixed to a single interior or exterior wall, according to some
embodiments of the disclosure.

FIG. 3b. Perspective view of the four-sided protective
enclosure shown 1 FIG. 3a in a stowed configuration,
according to some embodiments of the disclosure.

FIG. 4a. Perspective view of a three-sided protective
enclosure 1 a fully deployed configuration, athxed to two
interior or exterior walls at a comer, according to some
embodiments of the disclosure.

FIG. 4b. Perspective view of the three-sided protective
enclosure embodiment shown in FIG. 4q, 1n a stowed
configuration, according to some embodiments of the dis-
closure.

FIG. Sa. Perspective view of an alternative embodiment
ol a three-sided protective enclosure athixed to two interior
or exterior walls at a corner, according to some embodiments
of the disclosure.

FIG. 5b. Perspective view of the protective enclosure
shown 1n FIG. 3a 1n a stowed configuration, according to
some embodiments of the disclosure.

FIG. 6a. Perspective view of a second alternative embodi-
ment of a three-sided protective enclosure aflixed to a single
interior or exterior wall, according to some embodiments of
the disclosure.
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2

FIG. 6b. Perspective view of the three-sided protective
enclosure shown mn FIG. 6a in a stowed configuration,
according to some embodiments of the disclosure.

FIG. 7. Perspective view of a five-sided protective enclo-
sure aflixed to two interior or exterior walls at a corner,
according to some embodiments of the disclosure.

FIG. 8a. Perspective view of a four-sided protective
enclosure comprising a deployable protective ceiling, the
four-sided protective enclosure 1in a semi-deployed configu-
ration, according to some embodiments of the disclosure.

FIG. 8b. Perspective view of the four-sided protective
enclosure shown in FIG. 8a comprising the deployable
protective ceiling 1n a fully deployed configuration, accord-
ing to some embodiments of the disclosure.

FIG. 8c. Perspective view of the four-sided protective
enclosure shown 1n FIG. 86 further comprising a secondary
netting, according to some embodiments of the disclosure.

FIG. 9. Perspective view of a three-sided protective
enclosure comprising a deployable protective ceiling 1n a
tully deployed configuration, according to some embodi-
ments of the disclosure.

DETAILED DESCRIPTION

Disclosed herein 1s a deployable protective enclosure for
shielding persons occupying an interior or exterior space
from falling or flying projectiles and debris caused by a
natural disaster such as a tornado, hurricane or an earth-
quake. The disclosed protective enclosure may further be
deployed to shueld occupants from bullets fired 1n an active
shooter event. The disclosed protective enclosure may be
deployed within an interior space, for example, inside of an
oflice, a multipurpose room or a classroom. Alternatively,
the disclosure configurable protective enclosure may be
deployed 1n an exterior environment, such as a playground,
a parking lot, or yard.

In some embodiments, the disclosure protective enclosure
1s attached to at least one interior wall of a room or building,
or along an exterior wall. In some embodiments, the pro-
tective enclosure 1s aflixed to two intersecting walls, for
example at a corner of a room. In other embodiments, the
disclosure protective enclosure 1s a free-standing structure
that may be deployed independently of any interior or
exterior walls and positioned freely within a room. Accord-
ing to some embodiments, the deployable protective enclo-
sure comprises three or four fixed and articulated partitions,
coupled to each other by hinges. For example, the deploy-
able protective enclosure may comprise at least one partition
allixed to a permanent wall (e.g., a wall of a room), to which
two articulated partitions are attached by hinges on opposing
sides of the stationary partition. A fourth articulated partition
may be attached to a free edge of one of the partitions that
pivot relative to the stationary partition.

The articulated partitions may each be equipped with at
least one heavy duty caster allowing them to be quickly
moved into position, forming a protective enclosure that
provides 360-degree protection by abutting together the free
vertical edges of the articulated and fixed partitions. In some
embodiments, handles may be included on the articulated
partitions to facilitate handling and mampulating the articu-
lated partitions. In other embodiments, means are included
for securing the articulated partitions when the protective
enclosure 1s deployed. The latter action may form substan-
tially triangular, rectangular, rhombic or pentagonal protec-
tive enclosures, described herein, providing a safe space for
victims 1n the room to shelter. The mmnovative protective
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enclosure 1s by no means limited to these shapes. Any
polygonal shape may be conceived, hexagonal and higher
polygonal configurations.

In some embodiments, the deployable protective enclo-
sure comprises two partitions that are athxed to two inter-
secting permanent walls (e.g., at a corner or a room) and are
thus stationary. In some embodiments, a single articulated
partition 1s hinged to one of the two stationary partitions,
whereby the free edge of the single articulated partition may
be secured to a free edge of one of the two stationary
partitions. A protective enclosure having a triangular con-
figuration may be thus formed.

In some embodiments, two articulated partitions are
hinged to both of the two stationary partitions that are aflixed
to two 1ntersecting walls at a corner of a room, whereby the
free edges of the two articulated partitions may be secured
to each other. A protective enclosure having a quadrangle
(e.g., square, rectangle or rhombic) configuration may be
thus formed.

In some embodiments, at least one of the partitions of the
configurable protective enclosure comprise materials
capable of deflecting high-velocity projectiles, such as bul-
lets fired from a high-powered weapon. As an example, the
material may be a high-strength, high ductility steel alloy,
such as AR 500 steel plate. In some embodiments, suitable
materials may comply with National Institute of Justice
(NIJ) standards for ballistic materials, described below.
Other high-strength, high-impact resistant materials may
also be employed.

Wheels or rollers may be attached to the bottoms of the
articulated partitions to facilitate deployment of the movable
partitions into position when needed. When not deployed,
articulated partitions may be stowed by folding against each
other and/or the one or two stationary partitions.

In some embodiments, a deployable ceiling comprising
high-strength cables attached to one or more of the partitions
1s provided. The cables may be extended over the top of the
disclosed protective enclosure to form a grid, protecting
occupants from falling debris. Falling debris may result
from a tornado, hurricane or earthquake for example. Falling
debris may also result from a man-made disaster, such as a
bombing or a war. The deployable ceiling may comprise
multiple cables, each cable having one or both ends attached
along a top edge of two or more stationary or articulated
partitions.

In some embodiments, the deployable ceiling may com-
prise¢ three or more high-strength (e.g., having a break
strength of 3,000 lbs to 10,000 lbs) steel cables that are
permanently attached to at least one partition (e.g., station-
ary or articulated) at one end. The second ends of the three
or more steel cables may be attachable to a one or more
partitions facing the first partition.

In some embodiments, one or more of the partitions may
comprise a hatch that 1s provided to permit entrance or exit
from the disclosed protective enclosure when {fully
deployed, while maintaining closure of the articulated par-
titions.

In this disclosure, 1t 1s understood that the terms “over”,
“under”, “above”, “below”, “upper”, “lower”, “top” and
“bottom™ have the usual structural meamngs, referring to
relative vertical positions within structural embodiments and
to their immediate environment as viewed within the asso-
ciated figures. Similarly, the terms “left”, “right™,

, “side” and
“stdeways” have the usual structural meanings, referring to
relative horizontal positions within structural embodiments
and within their immediate environment as viewed within
the associated figures.
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The terms “substantial” or “substantially” are used within
this disclosure to mean “the greater part of”, “mostly” or
“mostly to fully”. For example, “substantially” may quali-
tatively indicate a measure within 10% of a quantifiable
attribute, with the possibility that the measure may range
from 90% to 100% of the quantifiable attribute.

All views 1llustrating the described embodiments of the
protective enclosure provided by the figures described by
this disclosure are three-dimensional perspective views to
show all or most features of the embodiments described
within a single view.

FIG. 1a shows a perspective-view of protective enclosure
100, comprising partitions 101, 102 103 and 104. In some
embodiments, partitions 101 and 102 are attached to inter-
secting walls 105 and 106. Walls 105 and 106 may be
interior or exterior intersecting walls, for example at an
interior corner of a room, as shown 1n the illustrated embodi-
ment. Walls 105 and 106 may also be situated on the exterior
or outside of a building. Partitions 101 and 102 may be
immobile by being athxed to walls 105 and 106, whereby
they are not free to move or pivot. In some embodiments,
fixed partitions 101 and 102 1s attached to walls 105 and 106
by suitable fasteners. Partitions 103 and 104 have an articu-
lated joint with partitions 101 and 102, whereby each may
respectively pivot at vertical edges 107 and 108 of fixed
partitions 101 and 102, respectively, to open or close pro-
tective enclosure 100.

In the 1llustrated embodiment, protective enclosure 100 1s
shown 1n a partially closed configuration, whereby partition
103 articulates from vertical edge 107 of fixed partition 101
and 1s substantially parallel to fixed partition 102 1 a
deployed state. Partition 104 articulates from vertical edge
108 of fixed partition 101 and 1s shown to be 1n a semi-
deployed state, whereby vertical edge 109 of partition 103
not adjacent to nor joined with vertical edge 110 of partition
104. Protective enclosure 100 may be closed when vertical
edges 109 and 110 are substantially adjacent to one another,
as indicated by the dashed arrow, forming a closed polygon
(e.g., a four-sided structure such as a square, rectangle,
rhombus or other parallelogram) surrounding interior space
111. A latching or locking mechanism (described below)
may be present to secure partitions 103 and 104 1n place.

In some embodiments, articulating partitions 105 and 106
are joined to fixed partitions 101 and 102 by hinges 112. In
some embodiments, articulating partitions 103 and 104 may
cach be supported by one or more casters 113 along bottom
horizontal edges 114 and 115 or articulated partitions 103
and 104, respectively. Casters 113 may facilitate movement
of articulated partitions 103 and 104 for positioming them
into a closed (e.g. for protective deployment) or an open
configuration (e.g., for stowage). Casters 113, details of
which are described below, may be wheels, as shown 1n the
illustrated embodiment, or ball rollers. While two casters are
shown for each of articulated partitions 103 and 104, any
suitable number of casters may be employed. For example,
three casters distributed along a bottom horizontal edge of
articulated partitions are shown in FIGS. 6a and 65b.

In a protective deployment, occupants may gather within
interior space 111 and be protected from lateral projectiles
within a room (e.g., within walls 105 and 106) by partitions
103 and 104. Fixed partitions 101 and 102 may protect
occupants from any laterally flying or ballistic projectiles
(e.g., bullets) that may penetrate through walls 105 and 106.

In some embodiments, partitions 101-104 each compris-
ing materials, such as, but by no means limited to, bullet-
proof (e.g., “ballistic’”) materials capable of deflecting high-
speed projectiles such as bullets fired by high-powered
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weapons. In some embodiments, materials included within
this disclosure may comply with ballistic ratings by the
National Institute of Justice (NIJ). For example, suitable
maternials may comply with any of NIJ Level Ila, Level 11,
Level Ma, Level 111, Level 1V ballistic material ratings for
impact resistance. NIJ levels describe a material’s ability to
stop a specified round at a specified velocity, whereby Level
IV has the highest rating.

In some embodiments, one or more of partitions 101-104
are compliant with any of NIJ ratings between Level 1la,
Level II, Level Ma, Level 111, Level IV. As an example, one
or more of partitions 101-104 may comprise AR 500 alloy
steel plate, having a NIJ Level III or NIJ Level 1V rating.
The ARS00 steel plate may have a thickness between 0.25
inches and 1 inch, corresponding to NIJ Level III or IV
ballistic 1impact standards. In other embodiments, one or
more of partitions 101-104 may comprise but are not limited
to NI1J Level Ila or greater ballistic fiberglass composite, NI1J
level 1la or greater ballistic silicon carbide plate, NIJ level

IIa or greater ultra-high molecular weight polyethylene
(UHMWPE) (e.g., Dyneema) plate, Kevlar and similar

materials, and NIJ level Ila or greater ballistic ceramic/
polyethylene composite. Other suitable high-strength or
high-impact materials may be employed.

Partitions 101-104 may also have suitable height and
length dimensions to meet capacity requirements. For
example, protective enclosure 100 may be a four-walled
enclosure as shown, dimensioned to accommodate 10-20
occupants. To adequately shelter 10 occupants, partitions
101-104 may have dimensions of 4 feet tall and 8 feet long,
cach having a thickness of 0.25 inch to 0.5 inch. The weight
of articulated partitions 103 and 104 may be a factor
determining the choice of partition thickness. For example,
a 0.25 1nch thickx48 1nchx96 inch plate of AR100 steel (e.g.,
having a density of approximately 0.28 1bs/in’), may weigh
approximately 323 pounds (147 kg). Multiple casters 113
deployed on each articulated partition may support such
weight, and readily facilitate the manipulation of articulated
partitions 103 and 104 by children, for example.

FIG. 15 shows an alternate embodiment of protective
enclosure 100, where partition 104 has an articulated joint
with partition 103 between vertical edges 109 and 110.
Partition 103 has an articulated joint with fixed partition 101
as shown 1n FIG. 1a. During deployment, partition 104 may
be pivoted 1nto a desired position 1n succession with parti-
tion 103, where partition 103 may be pivoted into position
first, followed by partition 104. Closure of protective enclo-
sure 100 may be performed by pivoting articulated partition
103 1nto interior space 111, juxtaposing vertical edge 130 of
articulated partition 104 adjacent to or against vertical edge
108 of fixed partition 102 (e.g., following the arc indicated
by the dashed arrow).

In FIG. 1c¢, the embodiment of protective enclosure 100
shown in FIG. 1la 1s shown 1in perspective view 1n a
tully-closed protective configuration. In the illustrated
example, articulated partition 104 has been pivoted to join
vertical edge 110 to vertical edge 109 of articulated partition
103. In some embodiments, a securing means, such as a
latch or other suitable locking mechamsm that is istalled on
the interior sides of articulated partitions 103 and 104 (not
shown) at vertical edges 109 and 110 may employed to
secure articulated partitions 103 and 104 in place. In some
embodiments, articulated partitions 103 and 104 may be
secured 1n place by a drop bolt or cane bolt, as employed for
securing gates. In the closed configuration, partitions 104
may be substantially parallel to fixed partition 101, and
substantially orthogonal to partitions 102 and 103. Likewise,
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partition 103 may be substantially orthogonal to partitions
101 and 104. In the fully deployed configuration, partitions
101-104 may form the perimeter of a four-sided polygon
surrounding interior space 111, such as a square (as shown),
rectangle or rhombus (e.g., a diamond shape).

Exemplary mounting details of caster 113 are illustrated
in the mset of FIG. 1¢. Caster 113 1s shown as a wheel and
may also be a ball roller as noted above. Caster 113 1s aflixed
to struts 116, for example by an axle (not shown). Struts 116
may be welded to flange 117 that 1s mtegral with mounting
plate 118. Mounting plate 118 may comprise hardened steel
alloy such as AR500. Mounting plate 118 may be athxed to
articulated partitions 103 and 104 with bolts 119 as shown.
In some embodiments, notch 120 1s recessed from a bottom
edge 114 of partition 103 and 104. Caster 113 may be nestled
within notch 113, providing a clearance h between bottom
horizontal edge 114 and floor 121. Clearance h may range
between 0.5 inches to several inches. For example, clearance
h may be 2 inches.

As will be described below and shown 1n FIGS. 8a-8c¢, a
deployable protective ceiling may optionally be included 1n
the embodiments of protective enclosure 100 and further
embodiments described below, whereby the deployable pro-
tective ceiling may comprise multiple high-strength steel
cables deployed 1n a grid configuration.

In FIG. 1d, protective enclosure 100 1s 1n a stowed
position. Both articulated partitions 103 and 104 folded
against fixed partitions 101 and 102 1n a stowed position. In
this configuration, protective enclosure 100 may not encum-
ber the surrounding space within room 122, such as class-
room or oflice. In some embodiments, articulated partitions
103 and 104 may be secured against the walls 105 and 106,
to which partitions 101 and 102 are athxed. By way of
example, eyebolts (described below) may be used.

In FIG. 2, the embodiment of protective enclosure 200 1s
a stand-alone enclosure comprising articulated partitions
201,202, 203 and 204. Protective enclosure 200 1s shown
detached from room walls 103 and 104 and spaced there-
from by a distance d, where each of partitions 201-204
comprise at least two casters 113 for facilitating mobility.
Protective enclosure 200 may be positioned against room
walls 103 and/or 104 11 desired for enhanced protection.

FIG. 3a 1illustrates an alternative embodiment of protec-
tive enclosure 300 attached to a single wall 301. Protective
enclosure 300 may be substantially at a mid-wall distance
from a corner, according to some embodiments. In FIG. 3a,
protective enclosure 300 1s installed along wall 301, sub-
stantially away from a corner, according to some embodi-
ments. In this mid-wall embodiment as illustrated in FIG.
3a, a single fixed partition 302 1s athixed to wall 301

Protective enclosure 300 comprises fixed partition 302
aflixed to room wall 301, and articulated partitions 303, 304,
and 305 may be daisy-chained together from fixed partition
302, as shown 1n the 1llustrated embodiment, or have articu-
lated partitions attached to opposing vertical edges of fixed
partition 302. The three articulating partitions 303, 304 and
305 may articulate with each other in such a way that one
articulated partition (e.g., partition 303) articulates with
fixed partition 302. In the i1llustrated embodiment, protective
enclosure 300 comprises a wrap-around configuration coms-
prising partitions 302-305. As shown 1n FIG. 3a, articulated
partition 303 1s attached to one edge 306 (c.g., the left edge)
of fixed partition 302 by hinges 307. Articulated partition
3035 may articulate from edge 308 (e.g., left edge) of fixed
partition 302 or pivot from edge 309 of articulated partition
304. In the illustrated embodiment, articulated partition 305
1s attached to edge 309 of partition 304 by hinges 310.
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Although not shown, 1t 1s understood that a means to secure
partitions 303-305 1n place may be employed, as described
above.

In alternative embodiments, partition 305 may be attached
to vertical edge 308 of fixed partition 302, followed by
partition 304 attached to vertical edge 309 by hinges 310.
Partition 304 may close against 303. A latching means may
be employed to secure partition 304 to partition 303. Interior
space 311 surrounded by partitions 302-3035 may accommo-
date multiple occupants. Partitions 301-304 form the perim-
cter of a four-sided polygon, such as a square as shown.
Other quadrangular shapes may be also assumed depending
on the relative lengths of partitions 301-304, such as a
rectangle, rhombus or other parallelogram.

Partitions 302-305 may comprise steel plates and other
maternals substantially as described above. For example,
partitions 302-305 may have overall dimensions of 4 feetx8
feet. In some embodiments, AR500 steel plate having a
thickness of 0.25 inch to 0.5 inch may be employed. For
example, fixed partition 302 may comprise ARS00 plate
having a thickness of 0.5 inch, whereas mobile partitions
303-305 may comprise AR500 plate having a thickness of
0.25 to 0.375 1inch. Other materials and dimensions may be
employed by any or all of partitions 302-303.

FIG. 3b 1llustrates protective enclosure 300 1n a stowed
configuration. In the 1illustrated embodiment, articulated
partitions 303-305 are folded together into a horizontal stack
in a manner following the order of attachment, (e.g., articu-
lated partition 305 folded against articulated partition 304,
and against partition 303), and may be stacked against fixed
partition 302. In an alternate embodiment described above,
articulated partition 305 may pivot from the right vertical
edge (e.g., vertical edge 308) of fixed partition 302, while
partition 303 may pivot from the left edge (e.g., vertical edge
306) of fixed partition 302. Articulated partition 304 may be
tolded against partition 3035 for stowage, and then pivoted
against fixed partition 302. Articulated partition 303 may
also be folded down over stowed partitions 304 and 305.

FIG. 4a 1llustrates three-sided protective enclosure 400,
comprising fixed partitions 401 and 402 and a single articu-
lating partition 403. Fixed partitions 401 and 402 may be
alhixed to intersecting walls 404 and 405, for example at the
corner of an oflice or classroom. Articulated partition 403
may articulate from vertical edge 406 of fixed partition 401
or from vertical edge 407 of fixed partition 402, however 1s
shown to have an articulated joint with fixed partition 401 at
vertical edge 407, having the ability to swing outward, as
indicated by the dashed arrow 1n the figure. Hinges 408 may
be employed to hang articulated partition 403 from fixed
partition 401, whereas casters 113 may facilitate manipula-
tion of articulated partition 403. It will be understood that
although not shown, a means to secure articulated partition
403 1n a closed position may be present, as described above.
In the fully deployed state, partitions 401-403 form the
perimeter of a triangular polygon.

FIG. 4b illustrates protective enclosure 400 1n an exem-
plary stowed configuration. Articulated partition 403 may be
swung to an open position, being against wall 404, for
example. Alternatively, partitions 405 and 406 may be
opened to stack against room walls 403 and 404 (not shown)
when stowed

FIG. 5a shows alternative triangular protective enclosure
500. While a three-sided enclosure, protective enclosure 500
comprises fixed partitions 501 and 502 and two articulated
partitions 503 and 504. Fixed partitions are aflixed to
intersecting walls 505 and 506. Walls 505 and 506 may be

at a corner of a room, for example. Articulated partitions 503
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and 504 may each have a horizontal dimension that is
approximately half the distance from edge 507 of fixed
partition 501 to edge 508 of fixed partition 502. When 1n a
closed position, as shown, articulated partitions 503 and 504
may jointly span the distance between edges 507 and 508,
enclosing interior space 509 by three sides. As noted above,
partitions 501-503 may form the perimeter of a triangular
polygon when protective enclosure 500 1s fully deployed.

Partitions 501-504 may comprise materials substantially
as described above for earlier-described embodiments. For
example, partitions 501-504 may comprise 0.25 inch to 0.5
inch thick AR500 steel plate. In some embodiments, articu-
lated partitions 501 and 502 may comprise casters 113
attached to bottom horizontal edges 510 and 511, respec-
tively. In some embodiments, casters 113 may be substan-
tially as described above. It may also be understood that
although not shown, a latching means may be present to
secure articulated partitions 503 and 504 into a closed
position. In some embodiments, protective enclosure 500
may comprise a single articulated partition, as shown 1n FIG.
9.

FIG. 56 shows protective enclosure 500 1n an exemplary
stowed position. In the illustrated embodiment, articulated
partitions 503 and 504 are folded against fixed partitions 501
and 3502. Alternatively, articulated partitions 303 and 504
may be stowed against walls 505 and 506, respectively.

FIG. 6a shows an alternative three-sided protective enclo-
sure 600 1n a mid-wall configuration, having a single fixed
partition 601 and two articulated partitions 602 and 603.
Fixed partition 601 may be athxed to single wall 604 within
an interior of a room, or 1 an outdoor deployment. Articu-
lated partitions 602 and 603 may articulate via hinges 605
from vertical edges 606 and 607 of fixed partition 601,
respectively, and close at far vertical edges 608 and 609 of
articulated partitions 602 and 603, respectively. One or more
casters 113 may be along bottom horizontal edges 610 and
611 of each of articulated partitions 602 and 603 to facilitate
deployment of articulated partitions 602 and 603 to a closed
three-sided (e.g., triangular) structure surrounding interior
space 612.

FIG. 654 1llustrates protective enclosure 600 1n an exem-
plary stowed configuration. Both articulated partitions 602
and 603 are opened flat against wall 604, tully exposing
fixed partition 601. In alternative embodiments, at least one
of articulated partitions 602 and 603 may be folded against
fixed partition 601. The dashed arrows show that articulated
partitions 602 and 603 may be swung into the closed
triangular configuration shown i FIG. 6a.

FIG. 7 illustrates protective enclosure 700, having five
sides forming a pentagonal structure as shown, comprising
fixed partitions 701 and 702, coupled to articulated parti-
tions 703, 704 and 705. In the illustrated embodiment,
articulated partition 703 articulates from vertical edge 706 of
fixed partition 701 by virtue of hinges 707, whereas articu-
lated partition 705 articulates from vertical edge 708 of fixed
partition 702 by virtue of hinges 709. Vertical edges 710 and
711 of articulated partitions 704 and 705, respectively, may
be brought 1nto adjacency for closure of protective enclosure
700, surrounding interior space 712 on five sides. In alter-
nate embodiments, articulated partition 705 may articulate
from vertical edge 710 of articulated partition 704.

FIG. 8a illustrates protective enclosure 800, having a
deployable protective ceiling comprising a grid of high-
strength cables to protect occupants from falling objects and
debris. In the illustrated embodiment, protective enclosure
800 1s a four-sided structure comprising partitions 801, 802,
803 and 804. In some embodiments, protective enclosure
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800 1s a three-sided or five-sided structure, similar to pro-
tective enclosures 600 or 700, respectively, for example. In
some embodiments, partitions 801 and/or 804 may be fixed
partitions. For example, partitions 801 and 804 may be
alixed to one wall or two intersecting walls. In some
embodiments, partition 801 and 804 are free standing and
articulated structures, similar to partitions 201 and 202
shown 1n FIG. 2.

Partitions 801-804 may comprise materials having sufli-
cient strength to detlect flying and ballistic objects, such as
bullets or high velocity flying debris launched by an explo-
s10n or hurled into the air by a tornado or hurricane. In some
embodiments, partitions 801-804 comprise materials com-
plhiant with NIJ Level II through Level IV specifications
described above. An example 1s ARS500 steel plate having a
mimmum thickness of 0.25 inch, for example, compliant
with a NIJ Level III rating. However, other materials that
have been listed above and other suitable materials not listed
may be employed. Partitions 801-804 may have suitable
dimensions that aflord maximal protection to occupants
from laterally flying or ballistic projectiles. For example,
any or all of partitions 801-804 may have dimensions of 4
teet tall by 8 feet wide, affording protection for up to 10
adult occupants, and a thickness ranging from 0.25 inch to
0.5 inch.

Casters 113, described 1n detail above, are shown attached
near the bottom horizontal edges 805 and 806 of partitions
802 and 803, respectively, may facilitate mamipulation of
partitions 801-804, for example to swing articulated parti-
tions (e.g., partitions 802 and 803) into a deployed (e.g.,
closed) state. As noted above, casters 113 may have a fixed
orientation or swivel to follow a desired arc of articulated
partitions (e.g., partitions 802 and 803) when handled.

Partitions 802 and 803 may be articulated partitions. In
some embodiments, partition 802 articulates with partition
801 at vertical edge 807, whereas partition 803 articulates
from vertical edge 808 of partition 804, as shown. In some
embodiments, vertical edge 809 of partition 803 articulates
from vertical edge 810 of partition 802 (not shown).

Protective enclosure 800 may be closed by swinging one
or both of partitions 802 and 803 to bring vertical edges 809
and 810 into adjacency and securing partitions 802 and 803
in place by a securing means (not shown) as described
above. Interior space 811 may be enclosed on four sides,
configured as a square, rectangle, rhombus or other paral-
lelogram, depending on the relative lengths of partitions
801-804, which may have any suitable dimensions.

In the illustrated embodiment, articulated partitions 802
and 803 optionally comprise hatches 812 and 813, respec-
tively. In the illustrated example, hatches 812 and 813 are
approximately within the center portions of partitions 802
and 803. In alternate embodiments, hatches 812 and 813
may be at any suitable location within partitions 802 and
803, including to the right side or left side of any of
partitions 801-804. While the illustrated embodiment only
shows partitions 802 and 803 comprising hatches, 1t will be
understood that partitions 801 and 804 may also comprise
similar hatches. Hatches 812 and 813 may be employed as
emergency entrances and/or exits once partitions 802 and
803 are deployed. Hatches 812 and 813 may be accompa-
nied by hatch doors 814 and 815, respectively, for closing
hatches 812 and 813.

As noted, hatches 812 and 813 may be employed for
entrance and exit by occupants during an emergency. For
example, partitions 802 and 803 may first be deployed from
a stowed state (not shown), and hatches 812 and 813 opened
to allow children 1n a classroom and/or adults in a class-
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room, oilice or other space where a group may be gathered
to enter protective enclosure 800. Hatch doors 814 and 815
may be shut against hatches 812 and/or 813 for fully
enclosing any occupants within protective enclosure 800.

Protective enclosure 800 may optionally comprise a
deployable protective ceilling comprising high-strength steel
cables arranged as a cargo netting, for example. In the
illustrated embodiment, cables 816, 817 and 818 are shown
to have one end secured to partition 801. While three cables
are shown to be attached to partition 801 in the illustrated
embodiment, any suitable number of cables may be
employed. In the illustrated embodiment, hooks 819, 820
and 821 may be employed as receiving structures to secure
cables 816-818 to upper horizontal edge 822 of partition 801
through holes 823. Likewise, cables 824, 825 and 826 may
be secured at one end to top horizontal edge 827 of partition
804 by receiving structures. As an example, hooks 828, 829
and 830, secured to partition 804 by threading through holes
831, may be respectively employed to hang cables 824-826
from top horizontal edge 827. While hooks are included 1n
the 1llustrated embodiment, 1t 1s understood that any suitable
means of attachment of cables to any partition may be
employed. While three cables are shown attached to parti-
tion 804 1n the 1llustrated embodiment, 1t 1s understood that
any suitable number of cables may be employed.

Cables 816-818 and 824-826 may have a suitable strength
to deflect heavy falling objects, for example weighing 3000
pounds or more. In some embodiments, cables 816-818 and
824-826 comprise high-strength steel, for example, capable
of break strengths of 3000 to 10,000 pounds. In some
embodiments, other non-elastic rope materials may be
employed, for example non-metal materials comprising, for
example, Dyneema or Kevlar, may be employed, capable of
similar properties and strength held by some steel alloys
suitable for cable. For example, cables 816-818 and 824-826
may be rated to a break strength of 3000 to 10,000 pounds.
While 1n the illustrated embodiment, cables 816-818 and
824-826 shown hanging downwardly i an un-deployed

state, other storage configurations may be employed when
cables 816-818 and 824-826 are not in use.

FIG. 85 shows cables 816-818 and 824-826 1n a deployed
state, whereby cables 816-818 and 824-826 are extended
between partitions 801 and 803, and 802 and 804, respec-
tively. In a deployed state, cables 816-818 and 824-826 arc
stretched over the top of protective enclosure 800 1n a gnid
formation, as shown. As shown 1n the illustrated embodi-
ment, articulated partitions 802 and 803 are fully deployed,
whereby vertical edge 809 of partition 802 and vertical edge
810 of partition 803 are adjacent. A latching means as
described above (not shown) may be employed to secure
and/or immobilize partitions 802 and 803. Cables 816-818
and 824-826 arec attached to opposing partitions (e.g.,
stretching cables 816-818 between partition 801 and parti-
tion 803). Cables 816-818 are extended between partitions
801 and 803 and may be similarly secured at their opposite
ends to partition 803 by receiving structures such as hooks
832, 833 and 834, respectively. Cables 824-826 are similarly
deployed, secured to partition 802 at opposing ends by
hooks substantially orthogonal to cables 816-818. As a
result, a protective ceiling may be provided by deploying
cables 816-818 and 824-826 in an orthogonal or non-
orthogonal grid or mesh pattern. Cables 816-818 and 824-
826 may be deployed to detflect large falling or flying debris
from striking occupants, for example in a tornado, hurricane
or earthquake.

In FIG. 8¢, protective enclosure 800 may optionally
comprise secondary netting 835, shown 1n a deployed state,
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extended over the top of protective enclosure 800 as part of
a deployable protective ceiling extending in one direction
between partitions 801 and 803, and in an orthogonal
direction between partitions 802 and 804. Netting 835 may
have a smaller mesh than that provided by cables 816-818
and 824-826, providing an enhanced protective mesh against

talling objects that are smaller than the mesh size provided
by cables 816-818 and 824-826. Netting 835 may supple-

ment cables 816-818 and 824-826 to detlect falling debris
that may be smaller than the spacing between cables 816-
818 and 824-826. In some embodiments, netting 8335 may
comprises steel cable substantially similar to steel cable
described for cables 816-818 and 824-826. In alternate
embodiments, netting 835 comprises non-metallic materials,
such as, but not limited to, Dyneema or Kevlar, as described
above. Netting 835 may be unfurled over extended cables
816-818 and 824-826 and secured to partitions 801-804 by
separate hooks or other suitable means (not shown). Eflec-
tive protection against a variety of threats to occupants of
classrooms oflices and other interior spaces may be extended
by netting 835.

In FIG. 9, protective enclosure 900 1s a three-sided
enclosure that 1s substantially similar to protective enclosure
400 1llustrated 1n FIGS. 4aq and 4b. Protective enclosure 900
comprises a deployable protective ceiling similar to that
described for four-sided protective enclosure 800. Protective
enclosure 900 comprises partitions 901, 902 and 903. Par-
titions 901 and 902 are fixed partitions and may be athixed
to 1ntersecting walls 904 and 905 as shown. Partition 903 1s
an articulated partition that may articulate from vertical edge
906 of fixed partition 901 by virtue of hinges 907. Casters
113, described above, may support articulated partition 903
and facilitate its handling and deployment or stowage. As
illustrated 1n FIG. 9, protective enclosure 900 1s 1n a fully
deployed state, whereby vertical edge 908 of articulated
partition 903 1s adjacent to vertical edge 909 of fixed
partition 902. As noted above, a latching or other means (not
shown) may be present to secure articulated partition 903.
Partitions 901-903 may comprise suitable dimensions and
materials as have been described above.

Protective enclosure 900 further comprises cables 910,
911, 912 and 913 extending from fixed partition 901 to
articulated partition 903. Likewise, cables 914, 915, 916 and
917 extend from fixed partition 902 to articulated partition
903. As shown 1n the illustrated embodiment, cables 910-
913 may extend substantially orthogonally with respect to
cables 914-917, forming a grid mesh that may aflord a
protective measure for occupants of protective enclosure
900 against falling objects and debris. Cables 910-917 may
be attached at one end to fixed partitions 901 and 902 by
similar means (e.g., hooks 832-837 in FIG. 85) as employed
for protective enclosure 800. As shown in the illustrated
embodiment of FIG. 9, cables 910-917 are attached at their
opposing ends to articulated partition 903 by hooks 918,
9019, 920, 921, 922, 923, 924 and 925. It 1s understood that
other suitable means to secure cables 910-917 to partitions
901-903 may be employed.

It will be understood by persons skilled in the art that the
foregoing embodiments serve as manifestations of the 1nno-
vation described 1n this disclosure, and by no means are to

be construed as limiting the scope of the mnovation. Varia-
tions of the disclosed embodiments may be construed as
equivalent, and do not depart from the spirit and the scope
of the innovation herein described and disclosed.
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We claim:
1. A protective enclosure, comprising:
a first partition having a first vertical edge and an oppos-
ing second vertical edge;
a second partition adjacent to the first partition, the second
partition having a third vertical edge and an opposing
fourth vertical edge, wherein the third vertical edge 1s
adjacent to the second vertical edge;
a third partition having a fifth vertical edge and an
opposing sixth vertical edge, wherein the fifth vertical
edge 1s adjacent to the first vertical edge, and wherein
the fifth vertical edge has an articulated joint with the
first vertical edge;
a plurality of cables, wherein ones of the plurality of
cables have a first end secured to the first partition,
wherein the ones of the plurality of cables are extend-
able from the first partition to the second partition or to
the third partition, and wherein the ones of the plurality
of cables have a second end that i1s securable to the
second or to the third partition; and
a netting extending over the plurality of cables, the netting
1s securable to the first, second and third partitions and
has a mesh size that 1s less than a distance between
adjacent ones of the plurality of cables,
wherein:
any of the first partition, the second partition and the
third partition comprise a ballistic material; and

the first, second and third partitions are to be configured
to form at least a part of a perimeter of a closed
polygon having at least three sides surrounding an
interior space.

2. The protective enclosure of claim 1, further comprising
a fourth partition between the second partition and the third
partition, the fourth partition having a seventh vertical edge
and an opposing eighth vertical edge, wherein:

the seventh vertical edge articulates with the sixth vertical
edge of the third partition; or

the eighth vertical edge articulates with the fourth vertical
edge of the second partition.

3. The protective enclosure of claim 2, wherein the first,
second, third and fourth partitions are to be configured to
form a closed polygon surrounding the interior space when
the seventh vertical edge of the fourth partition 1s adjacent
to the sixth vertical edge of the third partition and the eighth
vertical edge of the fourth partition 1s adjacent to the fourth
vertical edge of the second partition.

4. The protective enclosure of claim 2, further comprising
a fifth partition between the second partition and the fourth
partition, the fifth partition having a minth vertical edge and
an opposing tenth vertical edge, wherein:

the ninth vertical edge articulates with the eighth vertical
edge; or

the tenth vertical edge articulates with the fourth vertical
edge; and

the first, second, third, fourth and fifth partitions are to be
configured to form the perimeter of a closed polygon
surrounding the interior space when the ninth vertical
edge of the fifth partition 1s adjacent to the eighth
vertical edge of the fourth partition and the tenth
vertical edge of the fifth partition 1s adjacent to the
fourth vertical edge of the second partition.

5. The protective enclosure of claim 2, wherein the
plurality of cables comprises six or more cables, at least
three of the six or more cables each having a first end
secured to a first receiving structure on the first partition and
a second end securable to a second recerving structure on the
third partition, and at least three of the six or more cables
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cach having a first end atlixed to a third receiving structure
on the second partition and a second end securable to a
fourth receiving structure on the fourth partition.

6. The protective enclosure of claim 5, wherein the six or
more cables have a tensile strength of at least 3000 pounds.

7. The protective enclosure of claim 1, wherein the
ballistic material 1s any one of AR 500 alloy steel, fiberglass
composite, silicon carbide, polyethylene or a composite
comprising a ceramic powder i a polyethylene matrix.

8. The protective enclosure of claim 2, wherein at least a
first caster 1s aflixed to a first bottom edge of the third
partition, and wherein at least a second caster 1s athixed to a
second bottom edge of the fourth partition.

9. The protective enclosure of claim 1, wherein at least
one of the first partition, second partition and the third
partition comprises a hatch.

10. The protective enclosure of claim 1, further compris-
ing a fourth partition between the second partition and the
third partition, wherein the fourth partition has a seventh
vertical edge and an opposing eighth vertical edge, wherein:

the fifth vertical edge of the third partition articulates with

the first vertical edge of the first partition;

the eighth vertical edge of the fourth partition articulates

with the fourth vertical edge of the second partition;

the third partition and the fourth partition each have a

length that 1s substantially one half of the distance

between the first vertical edge of the first partition and
the fourth vertical edge of the second partition; and

the first, second, third and fourth partitions are to be
configured to form a closed polygon surrounding the
interior space when the seventh vertical edge of the
fourth partition 1s adjacent to the sixth vertical edge of
the third partition.

11. A system, comprising:

an area having a perimeter comprising a first wall and a

second wall; and

a protective enclosure within the area, the protective

enclosure comprising:

a first partition having a first vertical edge and an
opposing second vertical edge;

a second partition adjacent to the first partition, the
second partition having a third vertical edge and an
opposing fourth vertical edge, wherein the third
vertical edge 1s joined to the second vertical edge;

a third partition having a fifth vertical edge and an
opposing sixth vertical edge, wherein the fifth ver-
tical edge 1s adjacent to the first vertical edge and
wherein the fifth vertical edge has an articulated joint
with the first vertical edge;

a plurality of cables, wherein ones of the plurality of
cables have a first end secured to the first partition,
wherein the ones of the plurality of cables are
extendable from the first partition to the second
partition or to the third partition, and wherein the
ones of the plurality of cables have a second end that
1s securable to the second or to the third partition;
and

a netting extending over the plurality of cables, the netting

1s securable to the first, second and third partitions and

has a mesh size that 1s less than a distance between
adjacent ones of the plurality of cables,

wherein:
any of the first partition, the second partition and the

third partition comprise a ballistic matenial;
the first, second and third partitions are to be con-
figured to form at least a part of a perimeter of a
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closed polygon having at least three sides sur-
rounding an interior space.

12. The system of claim 11, wherein the area 1s a room
having a perimeter comprising the first wall and the second
wall, wherein the first wall and the second wall are interior
walls, or wherein the area 1s an outdoor space having a

perimeter comprising the first wall and the second wall,
wherein the first wall and the second wall are exterior walls.

13. The system of claim 11, wherein the first wall has a
jomt with the second wall, wherein the first partition 1s
allixed to the first wall and the second partition 1s athxed to
the second wall, wherein the second edge of the first
partition 1s adjacent to the third edge of the second partition,
and wherein the joint between the first wall and the second
wall 1s between the second edge of the first partition and the
third edge of the second partition.

14. The system of claim 11, wherein the first partition 1s
aflixed to the first wall or to the second wall, wherein:

the second partition has an articulated joint with the first

partition wherein the third vertical edge articulates with
the second vertical edge;

the third partition has an articulated joint with the first

partition wherein the fifth vertical edge articulates with
the first vertical edge; or

the third partition has an articulated joint with the second

partition wherein the sixth vertical edge articulates with
the fourth vertical edge; and

the first partition, second partition and the third partition

are to be configured to form a closed polygon surround-
ing the interior space when the sixth edge of the third
partition 1s adjacent to the second edge of the first
partition, or the fifth edge of the third partition 1s
adjacent to the fourth edge of the second partition.

15. The system of claam 11, wherein the protective
enclosure 1s a stand-alone structure, wherein the protective
enclosure 1s detached from the first wall and from the second
wall.

16. The system of claim 11, further comprising a fourth
partition between the second and third partitions, wherein
the first partition 1s aflixed to the first wall and the second
partition 1s ailixed to the second wall, wherein the first wall
has a joint with the second wall, wherein:

the fourth partition comprises a seventh vertical edge and

an opposing eighth vertical edge;

the third partition has an articulated joint with the first

partition wherein the fifth vertical edge articulates with
the first vertical edge;

the fourth partition has an articulated joint with the second

partition wherein the eighth vertical edge articulates
with the fourth vertical edge; or

the fourth partition has an articulated joint with the third

partition wherein the seventh vertical edge articulates
with the sixth vertical edge; and

the first, second, third and fourth partitions are to be

configured to form a closed polygon surrounding the
interior space when the seventh vertical edge of the
fourth partition 1s adjacent to the sixth vertical edge of
the third partition or the eighth vertical edge of the
fourth partition 1s adjacent to the fourth vertical edge of
the second partition.

17. The system of claim 11, further comprising a fourth
partition between the second and third partitions, the fourth
partition having a seventh vertical edge and an opposing
eighth vertical edge, wherein:

the first partition 1s athxed to the first wall or to the second

wall;
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the second partition has an articulated joint with the first
partition wherein the third vertical edge articulates with
the second vertical edge;

the third partition has an articulated joint with the first
partition wherein the fifth vertical edge articulates with
the first vertical edge; and

the fourth partition has an articulated joint with the second
partition wherein the eighth vertical edge articulates

with the fourth vertical edge; or

the fourth partition has an articulated joint with the third
partition wherein the seventh vertical edge articulates
with sixth vertical edge; and

the first, second, third and fourth partitions are to be
configured to form a closed polygon surrounding the
interior space when the seventh vertical edge of the
fourth partition 1s adjacent to the sixth vertical edge of
the third partition or the eighth vertical edge of the
fourth partition 1s adjacent to the fourth vertical edge of
the second partition.

18. The system of claim 11, wherein the plurality of cables

comprises six or more cables, each cable having a first end

af

ixed to a first horizontal edge at the top of the first

partition and extendable to a first plurality of receiving
structures proximal to a second horizontal edge at the top of
the second partition and to a second plurality of receiving
structures proximal to a third horizontal edge at the top of
the third partition, and wherein each cable of the s1x or more
cables has a second end that 1s attachable to the first plurality
of recerving structures and to the second plurality of receiv-
ing structures.

19. The system of claim 11, further comprising a fourth

partition between the second and third partitions, wherein:
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the first partition 1s opposite the fourth partition and the
second partition 1s opposite the third partition;

the plurality of cables comprises six or more cables;

at least three cables of the six or more cables having a first
end aflixed to the first partition and a second end
extendable to a first plurality of receiving structures
near the top of the third partition; and

at least three cables of the six or more cables having a first
end that 1s aflixed to the second partition and a second
end extendable to a second plurality of recerving struc-
tures near the top of the fourth partition.

20. The system of claim 11, further comprising a fourth

partition between the second partition and the third partition,
wherein the fourth partition has a seventh vertical edge and
an opposing eighth vertical edge, wherein:

the first wall has a joint with the second wall;

the first partition 1s athixed to the first wall and the second
partition 1s aflixed to the second wall;

the fifth vertical edge of the third partition articulates with
the first vertical edge of the first partition;

the eighth vertical edge of the fourth partition articulates
with the fourth vertical edge of the second partition;

the third partition and the fourth partition each have a
length that 1s substantially one half of the distance
between the first vertical edge of the first partition and
the fourth vertical edge of the second partition; and

the first, second, third and fourth partitions are to be
configured to form a closed polygon surrounding the
interior space when the seventh vertical edge of the
fourth partition 1s adjacent to the sixth vertical edge of
the third partition.
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